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Dear colleagues!

Béi Yuming sometimes called by people Ieoh Ming Pei (or using
other forms of English version of the Chinese name) has almost
never left the corridors of the Louvre during the last month.
During this time he has studied over 160 000 square meters of
the world famous museum in great detail and visited its most
secret corners. His orientation in the exposure was perfect and
it seemed like he was able to guide even the most discerning
visitors through the ancient palace. However, oddly enough, the
museum habitué wasn’t preparing for a guide career. Just like
many other admirers of art and history, he was trying to find his
own inspiration among the superb masterpieces and values.
However, those whimsical muses, whose favor was so eagerly
haunted by Ieoh Ming Pei, were expected to open the way to the
creation of the work pierced with the Louvre’s spirit. He was
about to create an exquisite architectural object not only supposed
to become the main entrance to the biggest world museum, but
also to crown a historical axis of Paris and to become one of the
brightest sights.

One day in September 1984 the architect wasn’t still sure
about the prototype of the future structure associated with such
significant public expectations. Muses were not sleeping, but
were not hurrying to give his creative torments the final form.
As usual, he went to the Louvre, but this time he decided to walk
along the way and visit significant objects of the “Triumphal
Way” of the French capital. Heading to the equestrian statue
of Louis XIV, Ieoh Ming Pei visited the Champs-Elysées and
the Arc de Triomphe on the Place du Carrousel. He entered the
museum just by the closing.

Passing through the darkened and already free from visitors hall
of fine arts of the Renaissance Ieoh Ming Pei stopped in front of
“Mona Lisa” by Leonardo da Vinci and thought aloud:

- How can such magnificence be supplemented or decorated?
The main problem is not to spoil the rapturous impression of the
masterpieces by of the earthiness of my ideas!

- Allow me to advise... - a quiet voice came from the shaded
interior of the hall. Then an elderly museum worker approached
the picture. - I have been working at the Louvre for over thirty
years now: [ used to be a guide and the arts critic and now [ am a
custodian. I’ve been seeing you here almost every day for a long
time. I think that confusion does not allow you to discover the
thing you are looking for...

- You think so? - Architect asked perplexedly looking at the
unexpected companion.

- Do not be afraid of the great ones. Do not be afraid to imitate
them, - said the mysterious advisor with the mentoring voice. -
You are talented. You have created many large-scale projects and
therefore you have the right to think freely and independently.

- Well, thank you! But all this is not quite easy... - leoh Ming Pei
answered with a tired smile. - Louvre is absolutely incredible,
special case!

- You have seen everything here, - once again said the woman
prophetically, - traces of history have very strange forms and
comprehensive contents. Therefore, we need something else
to provide them with a decent framing. That’s what I think.
Something that creates contrast will strongly emphasize the
individuality of every relic, every masterpiece and will represent
a flow of time... Excuse me - this is my opinion. I hope it doesn’t
irritate you.

- Not at all! - The architect smiled to the old woman again. - I am
very grateful for your attention to my person and your wisdom.
- Thank you also! - Nodded the museum custodian and looked at
her watch squinting. - Any way, it’s late and I have to go home. I
wish you good luck and success...

At the grand opening of the glass Pyramide du Louvre on the
Cour Napoléon in 1989 not everyone present fully appreciated
the conceptual idea introduced by leoh Ming Pei, which would
eventually receive the worldwide recognition. And the architect
himself staring at his work shimmering in the sun was sincerely

Jloporue kosseru!

Boit }0iimun (Bei Yu Ming), KOTOpOro okpy»aromye nopoit
HasbiBau 1O MuH IDoit (Ieoh Ming Pei) unm B mHBIX opmax
QHIVIOSA3BIYHOTO IPOYTEHUS! KHTAHCKOTO HMEHH, ITOCIETHUH
Mecdl NMpakTUIeCKH He Mokupaan kopuaopos JlyBpa. 3a 310
BpEMsI OH JI0 MeJIbUaiux noapoobHocteit uzyqmi 6onee 160 000
KBaJIpaTHBIX METPOB IUIONAAeH BCEMHPHO H3BECTHOTO My3es,
NMoOBIBAJI B €ro CaMbIX IOTA€HHBIX YTOJIKaX, 0e30mn004HO
OPHEHTUPOBAJICS B IKCIIO3UIIMH 1, KA3aJIOCh, MOT CAMOCTOSTEIILHO
MPOBECTHU AKCKYPCHIO IO CTAPUHHOMY JBOPITY Ja’Ke JUIS CAMBIX
B3BICKAaTENbHBIX MoceTuTenell. OpHako, Kak HU CTPaHHO,
My3eiHbIN 3aBcergaraii He TOTOBUJICS K Kapbepe 9KCKypCOBOAA,
a JIUIIb, KaK ¥ MHOTHE WHBIE TIOYNTATeNIN HCTOPUH 1 FICKYCCTBa,
TBITAJICS 0OHAPYKUTH CPEIU POCCHINTU TPEBOCXOAHBIX HIEAEBPOB
U LIEHHOCTEH CBOE COOCTBEHHOE BJIOXHOBEHHE.

Brpouem, Te Kanpu3HbIE My3bl, O1arOCKIOHHOCTh KOTOPBIX
¢ TakuM HereprieHneM oxunan bsit HOimuH, D0mKHBI OBLTH
OTKPBITh €My IIyTh K CO3JIaHHUIO IIPOM3BENICHUS, IPOHUKHYTOIO
nyxom camoro JlyBpa. EMy mpencTosiio co3maTrh M3BICKaHHBIH
apXUTEKTYPHBIH 00BEKT, KOTOPBI HE TOIBKO HOIKEH OBLI CTATh
[JIaBHBIM BXOZIOM B KpPYyIHEWIIMH My3eil Mupa, HO U yBEHYATb
coboif ucropudeckyio och [laprxka, sIBISAThCS OTHON M3 SIPKHX
JOCTONpHUMEeYaTeNbHOCTEH roposa.

B omun w3 nmHeit centTsiOps 1984 roma apxutekTop Bce
eme He OBUT yBEpeH, YTO YETKO HpejcTaBisieT cebe mpoodpas
Oy/IyIIero CTpOEH s, ¢ KOTOPBIM CBSI3aHBI CTOJIb 3HAYUTENbHbIC
OoXuAaHus oduiecTBeHHOCTH. My3blI He TO, 4TO0 CIajM, HO U He
CIEIIVIIN TIPHJATh €TO TBOPUYSCKUM MYYEHHSIM OKOHUYATEIHHYIO
¢dopmy. [To oObIKHOBEHHIO OH ycTpeMuiics B JlyBp, HO Ha 3TOT
pa3 peurm1 NpOUTHUCH IEIIKOM M IMOIMYTHO IOCETHTh 3HAKOBHIC
o0bekTsl  «TpuymdansHoro mytm»  cromunel  @paHmmm.
Hampapnstsice k koHHO# crarye JltomoBuka XIV, boaii IOiiMun
nocetwi Enuceiickue nons n TpuymdanbHyto apKy Ha IUIOma m
Kappy3ens, a B My3eif BOIIeN yke K CaMOMY 3aKPBITHIO.

ITpoxoxsnoyxecBOOOTHOMY OTTIOCETHTENEH MOy TEMHOMY
3a5y W300pa3sUTEIbHOTO MCKyccTBa 3M0Xu Bospoxnenus, bai
IOiiMue octanoBmiics HanpoTuB «J[kokoHasD Jleonapmo ma
BuHuM 1 oxymai BCIyX:

- Kaxk sxe 9T0 BesvKosenye MOXHO IOIOIHUTD WIH YKPACUTh?
TyT GBI HE HCTIOPTUTH BOCTOPXKEHHOE BIICUATIICHHE OT IIEEBPOB
MPU3EMIICHHOCTBIO CBOMX UJIEH!

- Ilo3BonbTE COBET...- JOHECCS U3 3aTEHEHHOH IIIyOWHBI
3ajJa TUXHH TOJIOC, M BCJIEX 32 HUM K KapTHHE BBIILIA MOXKHUIIAs
CITyXKHTEIbHHULA My3es, - 1 padoraro B JlyBpe Goubllie TpUALIATH
JeT: B MNpOLUIOM — THIOM - HCKYCCTBOBEIOM, ceifiuac —
cMoTpuTeneM. Bac yxxe monroe Bpemst BUXKy 31€Ch IPaKTHIECKH
KaXAbIH JeHb, 1 MHE KaKeTCs, 4TO CMyIleHHe He AaeT Bam
BO3MO)KHOCTb OOHApY>KUTh HCKOMOE. ..

- Bbl Tak gymaere? — pacTepsSHO CIPOCHII apXUTEKTOP,
pa3mIAbIBas HEOKUIAHHOTO COOECENHHKA.

- He crour O6OATBCS BENMMKUX M MOAPAXKATb UM, -
HACTAaBHUYECKMM TOHOM IIPOM3HECIA 3araJodyHas COBETUHIIA,
- BBl TamaHTINBBL U CO3JANH CTOJIBKO TPAHIHO3HBIX MPOEKTOB,
YTO BIIPABE MO3BOJHTH Ce0E MBICIUTH CBOOOIHO M HE3aBUCHMO.

- Cnacub6o, xoneqrno! Ho Bce 3T0 BecbMa He IPOCTO ... - C
ycrasnoi ynsiokoii orsetun bait FOiimun, - JIysp — 310 abcomotHO
HEBEPOSITHBIN, 0COOCHHBIH CiTydaii!

- Bol 31ech Bumenu BcE, - BHOBb IIPOPOYECKH IPOHM3HECHA
JKEHIINHA, - CJIeIbl HICTOPUH UMEIOT BECbMa BbIYypHbIE (POPMBI 1
BUTHEBaTOE coziepkanue. [109ToMy, 4TOOBI CO34aTh UM TOCTOIHOE
obpamiieHHe, Kak MHe KaXeTcsi, HeoOxomuMo Hedto apyroe. To,
9TO CO3JaCT KOHTPACT, SIPKO MOJUEPKHET WHIUBUAYaNTbHOCTD
KOKIOH PENMKBUH, KaXKJOTrO IPOM3BENCHUS U CHMBOJIU3UPYET
TEUeHHE BPEMEHH.... VI3BUHNTE, — 3TO MO€ MHEHHe, KOTOpOe,
HAaJIeI0Ch, HE BBI3BAJIO y Bac paszapaxeHue.

- Her-ner, uro BbeI?! — BHOBb YNBIOHYJCS CTapylike
apxutekTop. - S Bam kpaitne GnarogapeH 3a BHUMaHHE K MOEiH
MEPCOHE U MYAPOCTb.

- U Bam — cnacu60! — KuBHYyNIa B OTBET CTapeHIINHA My3esi
U, IIypsCch, TOCMOTpENa Ha Hapy4Hble Yackl. — Brpodem, yxe
MO3HO U MHE Topa JoMOoii. A BaM s jxenaro ynauu ¥ TBOPIECKUX
YCIIEXOB ...



sorry that hasn’t been able to find and invite his gray-haired wise
muse to the opening of the pyramid.

This digest includes reports, presented on the CII International
Research and Practice Conference “Technical progress of mankind
in the context of continuous extension of the society’s material
needs” and on the 1st stage of research analytics championship in
Technical sciences, Architecture and Construction.

We are sincerely grateful to authors of works presented in
the digest for active participation in international scientific
communications, we congratulate winners and awardees
of relevant research analytical championships and we look
forward to further participation of these scientists in the Global
International Scientific Analytical Project of the IASHE and to
their new ideas and scientific innovations.

Yours sincerely, —
Head of IASHE International Projects Department
Thomas Morgan

Girn—

July 1, 2015
London, UK
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IIpu TopxecTBeHHOM OTKphITHH B 1989 Tomy crexisHHON
nupamuasl  JlyBpa Ha «aBope Hanoneona» He Bce wu3
MPUCYTCTBYIOIIUX HA MEPOIPHUSITHH B IIOJHOW Mepe OLEeHHIH
KOHIENTyalnbHyI0 3amyMKy bait lOiimuna, kotopas B urore
MOJyYUT BCEMUPHOE MpHU3HAHHE. A caM apXHUTEKTOpP CMOTpeEI
Ha CBOE MEpENMBAIONIEecss B JTydaX COJHIA MPOU3BEJEHUE M
HCKpEHHE COXKaJIelT O TOM, YTO TaK M He CMOT HalTH U IPUTIIACUTh
Ha OTKPBITHE MTUPAMUJIBI CBOIO CEJIOBIIACYI0 H MYAPYIO My3y.

JlaHHBI cOOPHMK BKIIFOYAeT JOKIAMIbI, MPEICTAaBICHHBIE Ha
CII MexayHapomHyI0 HAayYHO-NIPAaKTHIECKYI0 KOH(EPEHIHIO
“TeXHHMUYECKHII  IpOrpecc  4YeJIoBeYecTBa B  KOHTEKCTE
HETIPEPBIBHOTO  paCIIUPEHNs] MaTepHAIBHBIX IOTPeOHOCTEH
obmecTBa”, a Takke | 3Tanm MepBeHCTB IO HAyYHOW aHAIIUTHKE
M0 TeXHUYIECKUM, CTPOUTENbHBIM HayKaM U apXUTEKType.

VckpenHe 6i1aroapuM aBTOpOB ITPEICTAaBICHHBIX B COOPHUKE
MPOU3BECHUH 38 aKTUBHOE YIaCTHE B MEX/[yHaPOJHBIX HAYIHBIX
KOMMYHHKaIUsAX, TO03]paBiseM mobeauTeneil u Ipusepos
COOTBETCTBYIOIIMX HEPBEHCTB 0 HAYYHOH aHAIUTHKE, a TaK¥Ke
C HETEPIEHUEM OXKHJAeM aTbHEHIIero y9acTusl TUX YUCHBIX B

I'moGankHOM  MEXIyHApPOAHOM  HAY4HO-aHAIMTHYECKOM
MPOEKTE MX HOBBIX MJeH M HayYHBIX pa3paboToK.

C yBa)XeHMEM M HAMITYqIIIMH TOXKETAHUSIMH, —
Pyxosoaurens /lenapramenTa MexyHapoaHslx npoekroB MAHBO
Tomac Mopran

1 urons 2015 .
Jlonnon, BennkoOpuranus
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EXPERTS OF CHAMPIONSHIPS AND CONFERENCES

ADAM BLAKE (USA)
D.Sc, Stayer company.

ELENA ARTAMONOVA (RUSSIA)
Doctor of Technical sciences, Professor

Place of work: Saratov State Technical University named after Yuri Gagarin.

Honorary Awards and Ranks: academician of the European Academy of Natural History.
Discoveries and Inventions: participation in the scientific and technical program “Durability
of constructions under the influence of loadings and working environments”.

Scope of Scientific interests: mechanics of structures, materials, nanocomposites; quality
management; problems of innovative education.

She is the author of 129 scientific articles.

GALINA PIMENOVA (RUSSIA)
Candidate of Technical sciences, Associate Professor, Head of Department of Architecture

Place of work: Ukhta State Technical University.

Honors, prizes and awards:

By the order of the Ministry of Education and Science of the Russian Federation as 0£26.01.2011
N49/x-u the honorary title “Honored worker of Higher Professional Education of the Russian
Federation” for merits in the field of education is awarded.

The Diploma of the first degree IPOAAE for participation in the education competition in
architecture, held by the Interregional Public Organization of Assistance to Architectural
Education (IPOAAE) and Education and Methodics Association of Universities of Russia
(EMA), for scientific and methodical publication “Chronicle of the formation of the Department:
History of the Architecture Department of the Ukhta State Technical University. 1996-2006 “
is awarded.

The Diploma of the Ministry of Education and Science of the Russian Federation for long-
term fruitful work on development and improvement of educational process, the significant
contribution to the training of highly qualified specialists/10.05.2006/ is awarded;

The Diploma of Laureate of V.P. Shirshov award, established by the Union of Architectors of
the Komi Republic, for a contribution to architecture development, is awarded and handed over
in 2006;

Certificates and official grattitudes of the Ministry of Architecture, Urban Planning and Utilities
of theKomi Republic, Ministry of Culture and National Policy of the Komi Republic and Ukhta
city administration for the contribution to development of higher education are awarded.
Scope of scientific interests: architecture and construction, city planning, ecology of the
environment.

MACIEJ ZMIEVSKI (POLAND)
Inventor, owner of 23 author’s patents, PhD

MICHAEL GORBIYCHUK (UKRAINE)
Doctor of Technical sciences, Full Professor, Head of the Department

Place of work: Ivano-Frankovsk National Technical University of Oil and Gas.

Honors, prizes, awards: Grant of the International program “Bolashak”.

Discoveries and inventions: 5 author’s certificates, 2 patents.

Scope of scientific interests: automatic control, modeling, optimization, identification, pattern
recognition.

Scientific works: 225 scientific publications, including articles, monographs, author’s
certificates, patents.




MICHAIL TRESCHALIN (RUSSIA)
Doctor of Technical sciences, Professor, Vice Dean of the Faculty of Arts

Place of work: Lomonosov Moscow State University

Research interests: fibrous and composite materials (analysis, design, research of structure
and properties), study of periodic processes of biological systems, culture, history, religious
studies.

Discoveries and inventions: 1 copyright certificate, 6 applications for invention.

Honours, prizes, awards: Honorary diploma of the Ministry of Education and Science of the
Russian Federation.

Scientific works: more than 100 scientific and educational works, including 12 monographs,
3 manuals.

MURAT ADAMBAEV (KAZAKHSTAN)
Candidate of Technical sciences, Professor

Place of work: Kazakh National Technical University named after K.I. Satpayev.

Honored ranks and diplomas: Winner of the state grants of the Republic of Kazakhstan «The
Best Teacher of High School» (2006, 2010); «Inventor of the USSR»; Academician of the
International Academy of Informatization.

Discoveries and inventions: 12 author’s certificates on provisional patents, patents and
innovation patents, including 9 new methods and 9 new devices.

RASMUS SKAARBERG (NORWAY)
D.Sc, Chairman of the Board of the ZBGN construction holding.

NAQIBULLO BABAYEYV (UZBEKISTAN)
Degree Doctor of Technical sciences, GPhD, Full Professor.

Place of work: Research-and-production company (RPC) “SAMOYINUR Co Ltd”, General
director.

Honors, prizes, awards: “Well-earned workman of the science and formation RANH”,
bonuses and awards medal USSR “For labor valor”, memorable medal “Denoted anniversary
not dependencies of the Republic Uzbekistan”, on bosom medal”’Inventor USSR”, All-union
contest professional skill machinist powerful revolving stoves 1981, laureate gold (en) medal
RANH name A. NOBEL, silver medal RANH name akad. Vernadskiy, Gold(en) medal ESIC
name D. Mendeleev and W. Leibniz.

Real member EUANH since 2009.

member to editorial board journal RANH: “Modern problems of the science and formation”,
“Fundamental studies”, “INTERNATIONALJOURNAL OF APPLIEDAND FUNDAMENTAL
RESEARCH”.

Editor-in-chief of the international journal “Modern problems of the science and production”
on platform RAE Editorial System.

Discoveries and inventions: Author and coauthor 6 -ti AC USSR, 6 patents of the Republic
Uzbekistan on invention and 12 preliminary patents for invention.

Scientific works: More than 150 scientific publications.

PATRICK LAVIRON (LUXEMBOURG)
State expert of budget projects technical support, D.Sc



Technical science

Aviation, rocket and space technology

TECHNICAL SCIENCE

VIK 531.3

METOJ, MAPAJUIEJIbHOM HHXKEHEPHOM PA3PABOTKH KAK CIIOCOBb OITUMM3AIIAN
TEXHOJIOI'MYECKOI'O MTAKETA KOCMHYECKOU OTPAC/IN

OwmenbsineHko B.A., accucTeHT
CyMmcknii rocyiapcTBeHHbI YHUBEPCHTET, YKpanHa

YuacTHuk koHdepeHuuu,
HanuonanbHOro nepBeHcTBa N0 HAYYHOI aHAJTUTHKE,
OtkpeiToro Epponeiicko-A3HaTckoro nepBeHcTBa o HAYYHOii aHATUTHKe

B cmamve paccmompenvl npednoculiKu U NpaKMuyecKue Acnekmol UCHONb308AHUsST Memodd NAPALIeNbHOU UHICEHEePHOU
paspabomku 6 Kkocmuueckou ompaciu. IIpeonooicena cxema Gopmuposanus mMexHoIOSUYeCKo20 NAKema NpPoeKma CO30aHUs
KOCMUYECKO20 annapama na 0CHOGe 83auMOO0etiCMEUs MAKPONAKemo8 Cmpan-y4acnHuKos.

Kniouesvle cnosa: mexnonocudeckuil nakem, KOCMU4eCKUll annapam, UHHOBAYUU, KOHCMPYKYUsl, NAPATICIbHAsL UHIICEHEPHAsL
paspabomxa.

The article deals with the factors and practical aspects of using of concurrent engineering method in space industry. The scheme
of project technology package engineering of spacecraft based on the interaction of participating countries tech macro package is
proposed.

Keywords: technology package, spacecraft, innovation, design, concurrent engineering.

MHorue y4eHble 1 MBICITUTENN OCO3HABAIIH, YTO ISl TOTO, YTOOBI IOHATH MECTO YeI0oBeKa Bo BeeneHHOM, HE0OX0ANMO 3arIsHy Th
3a mpenensl 3eMIIM U IOAHATHCS K 3Be3naM. Kocmudeckast oTpacib, Kak M JIpyrie BHICOKOTEXHOIOTHYECKUE OTPACIH SKOHOMHUKH,
B 3HAYUTENHHOM Mepe ONpPENeNsioT JOITOCPOYHOE Pa3BUTHE Ha NIOOATHHOM yPOBHE, 00ECHEUMBAIOT HAYTHO-TEXHOJIOTMIECKUH
YPOBEHb JPYruX OTpacieil U SBISAIOTCA BaXHBIM (DAKTOPOM DPa3sBUTHS HALMOHAJBHBIX MPOAYKTHBHBIX cuil. OgHaKo mpobieMbl
HCCIIEI0BAHHUS CUCTEMHBIX B3aUMOCBSI3€i MKy TEXHOJIOTUSIMU M TEXHOJIOTNYECKOH TMHAMUKOM OCTaIOTCS BEChbMa aKTyallbHbIMU B
KOHTEKCTE MHOTOKPATHOTO YCJIO)KHEHUS TEXHOIOTHYECKOH CHCTEMBI.

B pesynmbrare MOBBIICHUS CIOKHOCTH KOCMHUYECKHX HMPOEKTOB M OOIIMPHON KOONEpalud MpEeAnpHATHH Ha HALMOHATBHOM
U MEXIYHapOIHOM YPOBHE BO3HHMKAeT HEOOXOOMMOCTh Pa3padOTKM HOBBIX MHCTPYMEHTOB OOECIICYCHHS CO3IaHHs KOCMHYECKUX
anmaparoB M COXpaHEHHs U Pa3BUTHS KOOIEPAIH NPEANPHUATHI pa3pabOTINKOB U H3TOTOBUTENEH PAKETHO-KOCMUYECKOH TeXHUKN
Ha ypoBHE, HEOOXOAUMOM ISl Pa3BePTHIBAHUS U MOAJEPKAHUS ONEPATUBHON TPYNITHPOBKH KOCMHYECKUX alllapaToB B COCTOSIHUM,
o0ecrevnBaoIIeM pelIeHNe [eJIeBhIX 3a1a4.

Hcxonst 13 3TOT0, IENBIO0 CTAThH SIBISETCS AaHAIM3 BOSMOMKHOCTEH HCIIOIF30BaHUS METO/1A ITapalIeIbHON HHXKEHEPHOH pa3paboTKI
B KOCMHYECKOH OTpaciu C IENbI0 ONTUMU3AIUU TEXHOJIOTHUECKOTO IMaKeTa MPOEKTOB KOCMHMYECKHX allapaToB M IMOBBIMICHUS
KOHKYPEHTOCIIOCOOHOCTH OTEUECTBEHHBIX pa3pabOTYMKOB B MEXKTyHAPOIHBIX TPOCKTAX.

Hampumep, B 2010 roxy nmo omenkam skcneproB Pockocmoca, mumb 5-7% Bcelt Mone3Hoi Harpy3Kd KOCMHYECKHUX alapaToB
CBSI3U U BemlaHus OblIM mpousBeneHsl B Poccun. CreqyeT OTMETHTb, YTO MPAKTHKA HCHONB30BAHUS KPUTHUECKUX KOMIIOHEHTOB
MHOCTPaHHOTO [IPOM3BOICTBA XapaKTEePHA [UISl CTPaH IOCTCOBETCKOTO MPOCTPAHCTBA U3-32 pa3phliBa TEXHOIOTHYECKUX IIEIOYEK.

B koHTekcTe aHanM3a MPOIECCOB MPOSKTUPOBAHUS M CBSA3EH MEXKTy TEXHOJOTHSIMH, OTMETHM, YTO KOCMHYECKHH ammapar
BKJIIOYAET HECKOIBKO (PYHKI[HOHAIBHBIX COCTABISIOMINX, IPEKE BCEro — 3TO LieNieBast alnaparypa, 4To 00ecIeunBaeT BHIIOTHEHHE
CTOsIILICH TTepe/l KOCMHYECKUM arapaToM 3anadu. [JoMuMo 1eneBoii anmapaTypsl B cocTaBe anmapara 00bIYHO IPUCYTCTBYET LENbIH
PSLI CITyKeOHBIX CHCTEM, 9TO 00eCIICINBAIOT JUTUTEIFHOE €70 (PyHKIIMOHUPOBAHUE B YCIOBHIX KOCMHYECKOTO TPOCTPAHCTBA (CHCTEMBI
SHEProoOecreueHusI, TEPMOPETYIAINY, PAAUAlMOHHON 3alUTHI, YNPABICHUS IBIKCHHEM, OPUEHTAllUH, aBapUHHOTO CIIaceHUs,
MOCAJKH, YIPABICHHsS, OTICNCHUS OT HOCHTENS, pa3lelieHUs M CTBIKOBKH, OOPTOBOTO paJHOKOMILICKCA, JKHM3HEOOECIIeueHNs).
B 3aBHCHMOCTH OT BBINOTHAEMOH KOCMHYECKHM ammapartoM (YHKIUH OTIEIbHBIE W3 TEePEeUNCICHHBIX CITyXKEOHBIX CHCTEM MOTYT
OTCYTCTBOBATb, HAIIPUMEp, CITyTHUKH CBSI3U HE NMEIOT CHCTEM aBapUHHOIO CIIAaCEeHHs, )KH3HE00eCTIeueHus!.

B koHTeKcTe aHann3a TEXHOJOTMYECKOrO IaKeTa HpelaraéM pacCMOTPETh CIISAYIOIIHE THUIBI KOHCTPYKIMH KOCMHUYECKOTO
armapara:

— KOMITaKTHO#1 (C OCTOSTHHOW KOH(HTypaluei py BeIBOE HA OPOUTY U B MONETE);

— pa3BépThIBaeMOM (Ha opOHTe KOHPUTypaLust MEHSETCS 3a CUET PACKPBITHS OTACIBHBIX 2JIEMEHTOB KOHCTPYKIIHN);

— HajayBHOM (Ha opOuTe 3amaHHast hopma obecrieunBaeTCs 3a CUET HaJTyBa OOOIOUKH).

Haubonee cioxHol sBIseTCSA pa3BEPThIBaeMasi KOHCTPYKIIHS, a TAKKE 00BEKTHI KOCMHYECKOI HHDPACTPyKTYPBI, YTO pa3BUBAIOTCS
(nanpumep, MKC), uTo BEI3BaHO HEOOXOUMOCTBIO OOJIBIIEr0 KOJIMYEeCTBA UTEPALIUi P COINIACOBAaHUH IAPAMETPOB.

IIpemmaraeM paccMOTpeTh OCOOCHHOCTH TEXHOJOTHUYECKOTO MaKeTa KaK COBOKYITHOCTH BCEX TEXHOJOTHH MeXTyHapOJHOTO
MPOEKTa CO3[aHNs U HCHOJIb30BaHUsI KOCMHUYECKOTO ammapara, 1 B paMKax KOTOPOTo NMPOHMCXOIUT B3aHMOAEIHCTBHE HAI[OHANBHBIX
TEXHOJIOTHYECKUX MakporakeToB. Hanpumep, comnamenue o 3amycke ammnapara Venus Express, VEX, xocmuueckoro ammapara
EBpomneiickoro kocmmdeckoro arearctsa (EKA), mpennasnaueHHOTO 1715t 3y4eHHst BeHeps!, TMHAMUKH aTMOC(ephl, B3aNMOAEHCTBHS
¢ conHeuHblM BeTpoM, EKA u poccuiicko-eBporneiickas xommanusa «Crapcem» noamucanu B 2003 roxy. 3amyck ammaparta Obul
3aIUTaHUPOBaH ¢ KocMozpoma «balikoHyp» ¢ moMoIIbl pakeTbl-HocuTelst «Cor3-PI» u pasronHoro 6moka «Dperar». B Hammx
TIPeABIAYIINX UCCITENOBAHMSX 7] OBUT pacCMOTpeH KOCMHYECKHi armapar Rosetta, B co3mannu koToporo npuHuMany ydactue EKA
u NASA.

IIpu co3manny KOCMUYECKOI TEXHUKHU C UCIIOIb30BaHUEM KOMILUICKTYIOIIUX M3IENNI MPEANPUSITHH IPYTUX CTPaH HEOOXOAUMO
TIIATEIFHO COITIACOBBIBAThH B3aMOIIpHEMIIEMbIe TpeboBaHus. Takoe B3anMonecTBre TpeOyeT CO3MaHNsI MEXaHH3MOB COTTIACOBAHHS
MapaMeTpoB, B KAa4eCTBE KOTOPHIX OTMETHM CTAaHAAPTHU3AIMIO, HANpPHMEP, depe3 JAeITeNbHOCTh MeXIyHapoIHOrO KOMUTETa IO
CTaHJapTH3alUH CHCTEM Ieperadyn JaHHbIX B kocmoce (CCSDS).

Ha ocrose [2; 3; 5] npennmaraeM BBIJEIUTh TPU TPYHIBI (PAKTOPOB KOHCTPYKTHBHO-KOMIIOHOBOYHON CXEMBI KOCMHYECKOTO
anmapara:

1) TeXHUYECKHE, YTO OIPEIEISIOT B3aHMOACHCTBHE COCTABIIONINX aIlapara:
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— cocTaB OOpPTOBOI armaparypbl, 0COOCHHOCTAMH €€ pa3MeUIeHUs U (GyHKIIMOHUPOBAHUS;

— B3aMMHOE PacIOJIOKEHHE COCTaBIIOIINX ONOKOB GOPTOBOI anmaparypsl;

— TEIUIOBOE pacceMBaHue OOPTOBOM ammapaTypsl 1 TpeOOBaHUs 110 TEPMOCTaOHIN3ALHY;

— BBIOOp ONITUMANIBHON CXEMBI pa3MelleHHs OJI0KOB OOPTOBOM anmapaTypsl ¢ y4eTOM MarHUTHBIX TOJICH, palliOHAIbHOM CUITOBOM
CXEMBI, B3aUMHBIM PACIIOJIOKEHHEM OTJENBHBIX 3JIEMEHTOB KOHCTPYKIMH JUIS 3aIUThl OOPTOBOW ammaparypbl OT BO3ACHCTBHS
(hakTOpOB KOCMHYECKOTO [IPOCTPAHCTBA;

— TpeOOBaHUs 10 TEXHOJIOTMYHOCTH COOPKH M MCIIBITAHUSAM OOPTOBOH ammaparypsl B COCTaBe KOCMUYECKOTO alIapara;

— BO3MOXKHOCTb 3aMEHBI BBIILIE/IINX U3 CTPOSI IIPH UCITBITAHUSX TPUOOPOB ¥ y3II0B 6€3 MOAPEryIMpoBKY (MOAU(DHUKAIINN) APYTUX
pHOOPOB U y3JIOB;

— BO3MOXXHOCTb yIOOHOTO JJOCTYIa K IPpUOOpaM, yCTpOICTBaM U pa3beMam;

— ©e3omacHOCTh PaboT NMPU MPOBEAESHUHU UCTIBITAHUH U T.JI.

2) SKCIUTyaTalMOHHbBIC, YTO XapaKTEepPHU3YIOT YPOBEHb COOTBETCTBHS TEXHHYECKUX XapaKTEPUCTHK arapara ero OCHOBHOM
3ajaye:

— TOYHOCTHBIE XapaKTEPUCTHKH COIIACHO C TEXHUYECKUM 3aJlaHUEM H IIENIbI0;

— MaJble Macchl U rabapUTHBIC pa3MepHl;

— IOHMKEHHOE YHEPronoTpeOIeHNe U BHIIOIHEHHE TPEOOBAHMIA TEIIIOBOTO POSKTHPOBAHNS;

— TOBBIICHHBII CPOK aKTUBHOTO CYIIECTBOBAHHMS;

3) OpraHM3alMOHHO-)KOHOMHYECKHE, YTO XapaKTepH3yT OCOOCHHOCTH OpraHM3alUHM pa3pabOTKH U HCIHOJIb30BaHUS
KOCMHHYECKOTO aliapara, a TAkKe HallpaBlIeHbl Ha ONTUMHU3ALUI0 CTOMMOCTHBIX APaMETPOB:

— ONTHMaJbHBIE (II0 BO3MOXKHOCTH CXKaThIe) CPOKH pa3pabOTKH M U3TOTOBJICHYS,

— TpueMIIeMasi CTOMMOCTb ISl KaXK/I0TO U3 IAPTHEPOB U T.1I.

Hy>HO TaKke OTMETUTh TOT ()aKT, YTO IPU CO3JaHMU KOCMHYECKOTO amnapara UIEeTCs KOMIPOMHUCC MEXIY MCIOIb30BaHHEM
WHHOBAIIMOHHBIX COCTABIISIONIHUX 2IEMEHTOB H TPUMEHEHNEM YHH(DUIIMPOBAaHHBIX (3aMMCTBOBAaHHBIX ) IPHOOPOB, yIKe CYIIECTBYIOIINX
B IpYTUX cepax WM KBaTH(PUIPOBAHHBIX UT KOCMHUECKUX YCIOBHHU [6].

Hcxonst w3 3TOT0, BBLISIUM TPH MOZAEIIH Pa3padOTKH KOCMUYECKOrO amrapara:

1. Moznenb KOMOWHHMPOBaHHS — MCIIONb30BaHHE JUII KOCMHUYECKOTO IMPOEKTa CYIIECTBYIOIIMX TEXHOJOTHH M3 Pa3IMYHBIX
oTpaciell myTeM UX aJlanTaliy JJIs1 UCIIOIB30BaHNS B HOBBIX YCIIOBHUSIX;

2. Monenb neneBoi pa3paboTKH — HCIOIb30BaHMUE ULl KOCMHYECKOTO IPOEKTA CIICLHAIbHO Pa3paboTaHHbIX TEXHOIOTHH;

3. CmenraHHast MOZIENb TEXHOJIOTHUECKON Pa3paboTKU — UCIIONB30BaHUE ISl KOCMUYECKOTO IPOEKTAa CyIIEeCTBYIOIINX TEXHOJIOT Uit
U CIICNUAIbHO pa3paboTaHHBIX TEXHOJIOTHH.

IToatoMy 3a1a4a cO3qaHMs KOCMUYECKOTO afliapara npeabsaBiseT BbicoUaiIie TpeOOBaH s K HaJIeXKHOCTH U HOCHT KOMIIEKCHBIH
xapaktep. [ToaTomy, eciam Ha 3Tane MPOSKTUPOBAHUS OBLIM 3aJ0XKEHBI OMIMOKH, TO 3aTeM HX OYEHb CJIOXKHO JIMOO HEBO3MOXKHO
UCIPAaBUTh B PE3yJIbTAaTe aBapHii, YTO IPUBOIAT K OOJIBIIMM IKOHOMHUYECKUM YOBITKaM.

CuntaeM, 4TO ONITUMAJIBHBIM ITyTeM (GOPMHUPOBAHNUS TEXHOJIOTHYECKOTO TAKeTa KOCMHYECKOT0 IIPOEKTa SIBISACTCS CIOIb30BAaHUE
METO/Ia apajIeNbHON HHXEHEPHOH pa3paboTKH.

CorracHo KJIaCCHYECKOMY OIPEICIICHHIO, TapajliebHas MHKeHepHas paspaborka (concurrent engineering uinu C-TeXHOIOTHs)
HpEACTaBIsET CO00H CHCTEMHBIIT MOX0/ K ITOIrOTOBKE MMPOU3BOJCTBA, YTO 00CCIIeUHBACT KOMIUIEKCHYIO NapajlIebHy0 pa3paboTKy
MPOAYKINH ¥ COIMYTCTBYFOLINX ITPOLIECCOB, IPEyCMaTpHBasi C CaMOT0 Hadala paCCMOTPEHHME BCEX COCTABIISIOIINX XKM3HEHHOTO IIMKITa
HPOIYKIUH OT pa3paboTKH KOHLEIIUH [0 YTUIIH3alui. B OCHOBE JaHHOTO MOAX0/a JIEKHUT HJIes COBMELICHHOTO IPOCKTHPOBAHUS
HPOIYKIMH, a TaKXKe IPOLECCOB € U3TOTOBICHUS U CONPOBOXKICHHUSL.

Ha puc. 1 mokazana cxema ()OPMHPOBAHHS TEXHOJOTMYECKOTO MAaKeTa B YCIOBHSAX IapajuielbHON MHXEHEpPHOH pa3paboTKu
C y4eToM KpHUTepus Tpancdepa TEXHOJIOTHM M3 APYrux obnactell W TpaHcdepa MONTydeHHBIX PE3yJbTaToB BCICACTBUE B3aUMHOM
Moau(HUKaLMK TEXHOJIOTUH B AKETE.

IMapannensHas pa3padoTka

CDopMupoeaHue mexHoJlocu4ecKozco nakema

TexHOTOrnYeCcKUi
MaKeT MPOEKTa
Monudukarms +
TEXHOJIOTHH JIOIOJTHUTEIbHEBIEC
TEXHOJIOTMYECKUE
l—| |_\ peLeHus
OrtpacneBble ’\ Bri6op
TEXHOJIOTUYECK TEXHOJIOTUI
M€ MMaKEeThI |/ —=
MmuoxxecTBO
CYLIECTBYIOIINX
TEXHOJIOT Ui

Puc. 1. Cxema ¢popMHPOBaHUS TEXHOJIOTHYECKOI0 MAKETA MPOEKTA

ITo oueHKaM 3KCIIEPTOB, CHHXPOHHAs pa3paboTKa W3IENnii, MOATOTOBKA LEMOYKH MOCTABOK M TEXHOJOTHYECKHX ACHEKTOB
MPOU3BOJICTBA B €JMHON CHCTEME MO3BOJISIET COKPATHTH CPOK pa3paboTku JoKyMeHTaruu Ha 70%, yCKOPUTh BHECEHHE U3MEHEHUI
Ha 65-90% u obecnevnTh 3alyCK B MMPOU3BOACTBO HOBBIX BHIOB MM MOIU(DUKALUA POAYKIUU MPAKTHIECCKH OTHOBPEMEHHO C
ee mpoektupoBanuem [4]. CucTeMy HapaulebHOTO WHXXHHUPHHTA YCIEIIHO HCIONIB3YIOT TaKHE WHOCTPAHHbBIC KOMITAHHMH, Kak
EBporeiickoe kocmuueckoe areHTcTBo, NASA Integrated Design Center, French Space Agency, Boeing.

JIOCTHKEHHUIO TIOMOOHBIX PE3YIIBTATOB CHOCOOCTBYET JIBA OCHOBHBIX MpUEMa: HHTErpalus U napamwienusum [1; 4]. Murerpamms
NPEIyCMaTpUBaeT, YTO CIEHUATUCTHl (PYHKIHOHAIBHBIX IMOJPA3/IC/ICHHH, BOBICYCHHBIX B MPOLECC pa3pabOTKu, W JpYyrue
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3aHTEPECOBAHHBIE JIUIIA JOJKHBI PaboTaTh B TECHOHW B3aUMOCBA3M (OT pa3pabOTKH KOHIEMIMU MPOAYKLHUH 0 €€ MOCTaBKU U
nocienyomeit yrmwimsanun). JlaHHas MHTerpalys YCHIMH peajbHO OTPaKaeTcsl Ha YITy4IICHHH KadecTBa KOHEUYHOH MpPOLYKINH.
[Napamenu3M aBTOMAaTHYECKH COKPAIIACT CPOKM pa3pabOTKH MPONYKIMH M BHECEHMS H3MEHEHMH, TaK KaK peIICHHe 3ajad
BBITIOJTHSIETCA TTapajljIeNbHO, a HE MOCNe0BaTenbHO. [Ipy HCMoabp30BaHNN METOA MapalieNbHOH pa3pabOoTKH MHOTHE NPOOIEMBI,
YTO MOTYT BO3HHKHYTh Ha 0oJiee IMO3JHNX CTaJHsIX JKH3HEHHOTO IIMKIIA armapara, MOryT OBITh BBISBIEHBI ¥ PEIICHBl HMEHHO TIPH
€r0 MIPOCKTUPOBAHUH.

IIpoBeneHHBIM aHanu3 MOKasal, YTO AAHHBI METOJ HAMpaBleH HA ONTHMHU3ALUIO U PACIpPENeTIeHHE PECYPCOB yYACTHUKOB
MIPpOEKTa ITPU IIPOSKTUPOBAHNY U Pa3paboTKe MPOLYKINY JUIsl 00ECIIeUeHNs] palliOHAIBHOTO 1 3()(eKTHBHOTO M Ipoliecca pa3paboTKH
npoayknuu. OnHako, B cilydae TEXHOJIOTHMYECKOTO ITaKeTa KOCMHYECKOTO IPOEKTa IapajuleNbHas HHKCHepHas pa3paboTka
nproOpeTaeT HOBOE 3HA4YEHHE H3-3a HEOOXOAMMOCTH YBSA3KHM TEXHOJIOTMYECKOTO MpOIEecca B paMKaX Pa3HBIX TEXHOJIOTMYECKUX
MaKEeTOB.

IIpoBeneHHBIN aHANMM3 IOKA3al, YTO B KOCMHYECKOH OTpaciM YKpawHbI AAHHBIA METOZA NMPAKTHYECKH HE UCIIOIB3yeTCs M3-
3a 000COOJICHHOCTH Hay4YHBIX HCCIENOBaHUH B HAayYHO-HCCIEAOBATEIbCKMX HHCTHUTYTaX M By3aX M OTCYTCTBHS MapKeTHHra
COTpyIHMUYECTBA (TMAPTHEPCKOTO MapKeTHHra) C LENbI0 YYacTHss B MEXIYHAapoOIHBIX IPOEKTaX, YTO IPHUBOAUT K HOTepe
HMHHOBAIIMOHHOTO ITTOTEHIMATa M3-32 BPEMEHHOIO JIara M BO3PAacTaHWU TPAH3AKIHOHHBIX H3JCPXKEK M HM3IEpKeK MOoau(uKamuu
(yHHbUKAIMH) TEXHOJIOTHHA.

C-TexXHOJIOTHSI B YCIOBHAX KOCMHYECKOW OTpaciy OCHOBaHA Ha WHTEIPHPOBAHHOW pa3paldOTKe MPOAYKIWH M IIPOIECCOB,
TEXHOJIOTUSX TOJJCP)KKU NPHUHATHS PElIeHUH M MOXET OBITh PacCMOTpPEHa Ha TpeX CTaguax: (OpMHpOBaHUE cHer(uKanuu
TpeboBaHMii, KOHIIENTyalbHOE IPOSKTUPOBAHUE U JIETATM3UPOBAHHOE TPOoeKTHpoBaHue. Ha mepBoii ctaguu ocymiecTBaseTCs aHaIN3
HCXOIHBIX TPeOOBaHUH M OTpaHMYEHHH, JAETCsl OLEHKA BOSMOXKHOCTH HAaXOXJICHUS IPOEKTHOTO pEIIeHUs, Ha BTOPOH — BEIOOD
JOIMYCTUMBIX (B KOHTEKCTE MOCIJIEIYIOIET0 KOMIUIEKCHPOBAHHMS) TUIIOB IPOEKTHBIX PEHIeHHUH (KOHIEIIHI pealn3aliy JIeMEHTOB
MOZEJN MpeIMeTHON 001acTn), Ha TPETbed — BIOOP TEXHUYECKUX pelleHHH. B ocHOBe mprMeHeHus napaieabHON HHKeHEPHOU
pa3pabOTKU JISKUT KOHLEIIHUS O BO3MOXXHOCTH MEPapXHUUECKOTO NPEACTABICHHSI CHCTEM O0bEKTa W KOHIENIHS O BO3MOXKHOCTH
HepapXUUecKOro NpeCTaBICHUS IeTeH 1 3aa4 ASsITeIbHOCTH MIPOEKTHPYEMOI! CII0XKHOH CHCTEMBI.

Ha ocHoBe kinaccudunupyromux cucreM JDk. Xommanza Mbl IpeyiaraeM paccMaTpuBarh mpouecc (GOopMHpOBaHUS
TEXHOJIOTUUECKOTO IIaKeTa IIPOeKTa B COCTaBe TPEX B3aMMOCBS3AHHBIX MOJCHCTEM: KJIacCHU(UKATOpa, CUCTEMBI OOyYeHUS H
TEHETHYEeCKOTo alropuTMa. B knaccudukarop mocrynaer nHGOpMaIus o CYIMECTBYIOINX TeXHoIorusax. Kimaccudukarop comepxur
HpaBUiIa, C TIOMOIIBIO KOTOPBIX (OPMHUPYIOTCS PE3y/IbTaTHBHBIC OLICHKH TexHouoru . OOyyarommias CHCTeMa BBINOJHAET OLICHKY
HCTIONB3YyEeMBIX MNpaBHJI O0TOOpa. ['eHeTHYecKkwil anropuT™M NpeaHa3HaueH Uil MoxuQuKanuu TnpaBwi. PaspaboraHHas cxema
(hOpMHpPOBaHUS TEXHOJIOTHYECKOTO TTaKeTa MPOEKTa MpeICTAaBICHA Ha PUC. 2.

MNpasuna

Ycnoswe | Coobuerme| Cuna

3
Cpasuenune OOparTHan ceA3bL AnA
TEXHONOTHHA C KOPPEKTHUPOBKH
—_— —
KPUTEPHUAMMH KpuTepues orbopa
— ! W
=
3 :
: ; -
[ x
TexHonormyeckue = H § TexHonormyeckne
MaKponaKeTsbl § ~ MaKponakeTsbl
m =
+
NaKeT NpoexTa

Wudopmayma 0 COCTOAHUM
OTPacnesol cpeanl

Puc. 2. Cxema ¢popMHPOBaHUS TEXHOJIOTHYECKOT0 NAKETA MPOEKTa KOCMHYECKOr0 annapara
Ha OCHOBe KyIaccH(pHuupYyomeii cucreMsl

TakuMm 00pa3oM, BO3MOXKHOCTH HCIOJB30BAHUSI METOAA B KOCMHYECKOH OTpaciM OCHOBAaHBI HAa TOM, YTO COBPEMEHHBII
KOCMHYECKHI ammapar [Uisi MCCIIEI0BaHMi HpeacTaBisieT co0oi CHHTE3 W3MEpUTENbHOM U ciyxeOHoit ammaparyp (hardware) u
JIOTUYECKHU-IIN(POBOrO OOPTOBOTO TNPOTrpaMMHOrO obecriedeHuss ee (YHKIMOHHMpOBaHHS (software). YcioBHeM ONTHMalIbHOM
KOHCTPYKIIUH aIlliapaTa siBIIeTcs UX MOJIHOE B3aHMHOE COOTBETCTBHE, YTO OCOOCHHO aKTyalIbHO B MEXKIyHAPOIHBIX IPOEKTaX U 4TO
JIOJ’KHO 00€CTIeunBaThCs COTPYJHUUECTBOM YKE M3 Ha4aIbHOTO 3Tarna IPOEKTHPOBAHHS aIllapara.

ToTennman co3nanus TEXHOIOTHH M MX TpaHc(epa B yCIOBHAX METO/Ia apalieIbHOH HH)KeHEpHOH pa3paboTky 6a3upyeTcst Ha
3HAYUTEIIHFHOM CIIEKTPE BO3MOXHOTO HCIONIB30BAHUS TeXHONIOTHi (transferable), a BO3MOXKHOCTH (hOPMHUPOBAHUS MEKTYHAPOIHBIX
ceTell TpaHCdepa KOCMHYECKHX TEXHOJOTMH BBITEKAeT M3 MOJIOKEHUH J[oroBopa o mpuHIMIAX AEATEIBHOCTH TOCYAApCTB IO
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WCCIICNOBAaHUIO ¥ HCIIOJIb30BAHHIO KOCMHYECKOTO IMPOCTPAHCTBA, PEANbHOE BBITIOJIHEHHE KOTOPOTO IIOTEHIMAIBHO MPUBEIET
K 3HAYUTENBHBIM HKOHOMUYECKHM BbIroziaM. lcmonp3oBaHHME MeTOoda NapajuleIbHOTO WHXXMHHUPHHIA OyaeT coneicTBOBaTh
pa3BUTHIO Y(Q(PEKTUBHOTO MEXIYHAPOIHOTO COTPYIHHIECTBA B KOCMUUECKOH OTpaciH, B T.4. Ha KOMMEPUYECKOil OCHOBE, HA OCHOBE
(hopMHpOBaHUS €AMHOTO HH()OPMAITIOHHOTO IPOCTPAHCTBA.
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®peiiman B.U., kaHa. TeXH. HAYK, JOLEHT, 1I0KTOPAHT
IMepMcknii HAMOHANBHBII HCCIeI0BATEIbCKUI MOJUTEXHUYECKHUIT yHUBepcuTeT, Poccust

YuyacTHHK KOH(pepeH UM,
HanuoHnajabHOro nep BeHCTBA N0 HAYYHOI aHAJIMTHKe

s noeviwenus mounocmu u OOCHOBEPHOCU OYEHUBAHUS PE3YIbIMAMO8 O00YYeHUs, 3A0AHHbIX 8 KOMNEemMeHmMHOCHHOM
popmame, 603MONCHO UCNONBL30BAHUE ANPOOUPOBAHHBIX NOOXOO0E U MeMO008 U3 CMedNCHbIX obnacmei Hayku. B uacmuocmu,
npeonazaemcs npuMeHeHue annapama HewemKo 102UKU 05 CHAMUS HeONPeOeleHHOCIU NpU 0ewudpayuu pe3yibmanmos mecmogo2o
OUASHOCIUPOBANUSL YPOBHSL OCE0EHUS KOMNEMEHYUL U UX COCMABNAIOWuUX. Beinoinena adanmayus 0CHOBHbIX NOHAMUL annapama
HeyemKoul 102UKU NPUMEHUMENbHO K 3a0aHHOU hpedmemHou obnacmu. IIpusedenvl urnocmpupylowue npumepsl, NOKA3blearujue
NPUHYUNUATLHYIO B03MONCHOCHIb U KOPPEKNMHOCHb NPUMEHEHUS NPedaazaeMo20 annapama u nooXo008 K peueHuio 3a0a4u OYeHKu
npuobpemennvix Komnemenyuil. Ilpeorazaemesa ancopumm oewtudpayuu pe3yiomamos mecmogoeo OUASHOCIUPOBAHUS YDOBHS
OCBOEHUS INIEeMEHMO8 KOMNEMeHYuUll, NOCMPOEHHbIIl HA OCHO8e A0anmMupO8aAHHbIX K NPeOMemHol 0Onacmu NOHAMUL U Memoooe
annapama Heyemxou 102UKU. .

Knrouesvle cnosa: snemenmol u KOMROHEHMbL KOMREMEHYUIL, MeCmogoe OUAHOCMUPOSAHUe, OeWUPPayus,; HeuemKas 102UKd;
@YHKYUs NPUHAONIENHCHOCIIU; TEPM-MHONICECIBO; TUHSBUCMUYECKAS NePEMEHHAS.

To increase the accuracy and reliability of estimation of results of a given study, which is in competence-based format, it is possible
to use approved approaches and methods from contiguous scientific areas. We propose using the logic for uncertainty removal when
decoding the results of test diagnosing levels in the development of competencies and their components. The adaptation of basic
definitions of fuzzy logic to the set subject domain is executed. Approaches to solve the problem of acquired competence estimation are
given as well as illustrative examples, which show the basic capabilities of the proposed methods, and their robustness. An algorithm
is proposed for decoding the results of test diagnosing levels in the development of element competencies, constructed on the basis
of concepts adapted to fuzzy logic definitions and methods.

Keywords: competence element; test diagnosing; decoding; fuzzy logic; membership function; term-set; linguistic variable.

Beenenue.

ITocTanoBka 3agaun. [y cOBpeMEHHOIT HayKH XapakTepHa AUBEPCH(HUKALUS METOIOB PELICHUS CIOXKHBIX 3a]a4 B CMEKHBIX
00J1acTAX HayKH, TEXHUKU M TEXHOJIOTUH. DTO ITO3BOJISIET HAITH HETPHBHAIIBHEIE PEIICHNUS aKTyaJIbHBIX 33/1a4, KOTOPBIE OKa3bIBAIOTCS
6o1ee 3 (heKTHBHBIME, YEM U3BECTHBIC U allpoOMPOBaHHbIE MOAXOABI. Tak, HanpUMep, IPH PEIICHUH psiaa Mpo0IeM B COLHAIBHBIX
U 3KOHOMHMYECKHMX CHCTEMaxX HaxXOIIT NMPHMEHEHHE TaKUe «HEKJIACCHUECKHE» Ul YKAa3aHHbBIX OTpaciell Hay4yHble HANpaBICHHMS,
Kak Teopus WH(OpPMaIWy, TEOpHs aBTOMAaTHUYECKOTO YIIPABIEHMS, TEXHHYECKas JMAarHOCTHKA, TEOPUS BEPOSTHOCTH, TEOPHS
CHCTEM MacCOBOTO OOCIY)KHBaHUs, allflapar HeUeTKO! JIOTHKH, IPUHIUIBI HEHPOHHBIX ceTel U T.J. DTO MO3BOJISET aJaNTHPOBATh
OTpabOTaHHbIE MEXaHH3Mbl M AJTOPHTMBI K HOBBIM OOBEKTaM M IpoueccaM, 1arh 3(QEKTUBHBIE PEIICHHS, OCOOCHHO IJIs
MHOTOMapaMETPHUUECKUX U CIa00(POpMaTN3yeMbIX 3a/1au.

B Hacrosiiieit cTaThe npe/yIoyKeHbl HOAXO0bI K PELICHUIO 331a4 KOHTPOJIS Pe3yNbTartoB 00y4eHH s, 3aJlaHHbIX B KOMIIETEHTHOCTHOM
(dopmare, ¢ KCIIOJIB30BAHUEM MaTEMaTHUECKOTO anapara i MeTO/I0B HeueTKO#t torukH [ 1]. Anmapar HedeTKo! IOruKH ObLT IIPUMEHEH,
B YaCTHOCTH, JJIsI PEIICHNUS 3a7ad aBTOMaTHYECKOTO YIIPaBICHUSI 0OBEKTaMH, JUISI KOTOPBIX OTCYTCTBYET I CIOKHOpPEATH3yeMO
Maremaruyeckoe onucanue. OObEKTHI YIIPaBICHHUS M KOHTPOJS B paMKaxX CHCTEMbl 0Opa3oBaHHMS MONAJal0T HMEHHO MOJ TaKoe

G913 a9

ng andprocesses management

ineeri

Computer science, computer eng



Technical science

CONTENTS

TECHNICAL SCIENCE

Abviation, rocket and space technology
Omenbsinenko B.A., METO/] ITAPAJIJIEJIBHOM MHXXEHEPHOM PABPABOTKU KAK CIIOCOB
OIITUMU3BALIUY TEXHOJIOTUMYECKOI'O IIAKETA KOCMUYECKOM OTPACIIML . . . . . . . . . ... .. 10

Computer science, computer engineering and processes management

®peiiman B.U., Auapuanos H.M., lllynsun Moii, [[IPUMEHEHUE METO/ZIOB HEYETKOM JIOTMKU

JUTA AEHIN®PALIMU 1 OLIEHMBAHI S PE3VJIBTATOB OBYUEHUN A, ITPEJJCTABJIEHHBIX

B KOMIIETEHTHOCTHOM @OPMATE . . . . . . . . . e e e e e 13

Processes and machines in agro-engineering systems
Amngpuanos H.M., Illynsun Maii, UICCJIEJOBAHME IIAXTHOM 3EPHOCYIIMJIKUA
B YCJIOBUAX HOPMAJIBHOM PABOTBL. . . . . . oot e e e 17

Technology of materials and products of light and textile industry
Tpemaaun M.IO., Tpemaaun ¥0.M., UCTIOJIb30OBAHUE JIET'’KOITJIABKIX JJOBABOK B CBA3VYIOIIEE
JULS VIIYYIIEHMS [TIPOYHOCTHBIX CBOMCTB KOMITIO3UTOB HA HETKAHOM OCHOBE. . . . .. ... ... ... 22

Technology, machinery and equipment for lumbering, forestry, wood processing and chemical processing of wood biomass
Taparuu B.B., OLITUMU3ALIMS JUHAMUYECKOI'O ITIOKA3ATEJIS B3AUMOJIEMCTBHSA PE3LIOB
C IPEBECHMHOI MAJIOPE3LIOBBIX TOPLIOBO-KOHMUYECKUX ®PE3 JIECOIIMJIBHBIX ATPETATOB . . . . . . . . . 27

Technical science - Open specialized section

D. Szutowski, THE EFFECTS OF TECHNICAL PROGRESS ON ITALIAN TOURISM COMPANIES . . . . . ... ... .. 32
Sxopummuna T.@., Mammii A.9., TEXHO®UIJIbBHOCTD TSDKEJIBIX METAJIJIOB . . . . . . . . . . . ... ... ... ... 34
Horbiychuk M.I., Gumenyuk T.V., IDENTIFICATION OF DRILLING RIG CONDITION . . . ... . ... ... ...... 37
L. Boykov, D.Prokhorov, E. Ionin, S. Lukianov, MODERNIZATION OF STEAM AND CONDENSATE SYSTEMS

OF DRYING PLANTS OF PAPER AND CARDBOARD-MAKING MACHINES . . . . . .. ... ... ... ... ...... 40

G943 U9

Contents



Scientific publication

TECHNICAL PROGRESS OF MANKIND IN THE CONTEXT OF CONTINUOUS EXTENSION
OF THE SOCIETY’S MATERIAL NEEDS

Peer-reviewed materials digest (collective monograph) published following the results
of the CII International Research and Practice Conference
and I stage of the Championship in Technical sciences, Architecture and Construction
(London, June 18 — June 24, 2015)

Layout 60x84/8. Printed sheets 5,11. Run 1000 copies. Order Ne 01/07-2015.

Publisher and producer International Academy of Science and Higher Education
1 Kings Avenue, London, UK N21 1PQ



